The enzymatic machinery for ADMA synthesis and degradation is fully expressed in human adipocytes.
The endogenous inhibitor of nitric oxide synthase (NOS), asymmetric dimethylarginine (ADMA), is implicated in endothelial dysfunction and is a marker of renal disease progression and cardiovascular (CV) complications. Various cell species exhibit the enzymatic system that generates and degrades this methylarginine, but it is unknown whether this machinery is expressed in adipocytes. The question is relevant because adipocyte-derived mediators are implicated both in renal and cardiovascular diseases. We measured ADMA concentration in pure adipocytes in culture and measured mRNA levels of the enzymes involved in ADMA metabolism (real-time polymerase chain reaction) both in pure adipocytes in culture and in adipose tissue harvested in 9 healthy subjects. These enzymes included protein arginine N-methyltransferases type I (PRMTs) involved in ADMA synthesis, dimethylarginine dimethylaminohydrolases (DDAHs) responsible for ADMA degradation and constitutive and inducible forms of NOS (i.e., NOS1, NOS2A and NOS3 genes), the main functional target of ADMA. Human adipocytes express the whole gene set that codes for the enzymatic system responsible for the biosynthesis and the degradation of ADMA, and this methylarginine is actually released by adipocytes in culture. NOS gene isoforms have a low level of expression in human adipose tissue, indicating that putative functions of ADMA in fat cells may be in part mediated by mechanisms other than NOS inhibition. Human adipocytes produce ADMA and express the full enzymatic machinery responsible for ADMA metabolism. Studying the functional implication of these findings may be of relevance for clarifying the role of fat mass expansion in human disease.